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Abstract 

In this article deals, different areas with uncertainty data information in bipolar soft neutrosophic topology. In the 
past time, so many authors are discussed about neutrosophic and bipolar neutrosophic theory. Soft neutrosophic 
Set theory was derived by Maji. The present article extended to bipolar soft spatial region. Also we obtained 
definitions of Soft open, soft closed, soft pre-open, soft pre- closed on the bipolar neutrosophic. 
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- 9. Bipolar soft neutrosophic closed set(BSNCS) 
1. Introduction 

Everywhere in the world uncertainty situations are there 10. Bipolar soft neutrosophic semi-closed(BSNSC) 
in each case. In particularly mathematics there are different 
fields with uncertainty problems. Especially Fuzzy theory 
[14] and Intuitionist fuzzy theory [1] authors find out different 
problems deal with uncertainty. By overcome this uncertainty, This article based on the soft neutrosophic topology. Here 
Smarandache [8] derived neutrosophic theory. Maji [3] col- _ We start with some basic definitions. 
lective the two topics soft sets and neutrosophic theory. The 
author also have the some more research work on neutro- 
sophic theory see the references [2, 4, 5, 6, 7, 9, 10, 11, 12, 


11. Bipolar Soft neutrosophic semi open(BSNSO) 


2. Preliminaries 


13]. In this section, we recall some definitions and basic results 
Notations: of fractional calculus which will be used throughout the paper. 
1. Bipolar Soft Neutrosophic (BSN) Definition 2.1. (W,Z) is a soft set in Q where W : Z — P(®) 


is a mapping where P (W) is a power set of © . 
2. Bipolar soft Neutrosophic set (BSNS) We express (W,Z) byW.W ={(f,W(f)): f €Z}. 


Definition 2.2. A bipolar neutrosophic set B on ¥ 

is defined as: 

B= {<z,€py (z), Opn (2), Pan (2), Esp (Zz), Opp (Z) Pap (Z) 
>:z EH} 

where 

EpP, dsp, Ppp ae of >)70, 1*[ and 

Epn, OBN; QBN : WY >| = 1,0 [ and 

~3 < €pn (z) + Gen (Z) + Pan (Zz) + Exp (Zz) + Gap (z) 

+@Qpp (z) < 37 


Definition 2.3. Let Y be the set and Z be parameter set. 
Let P(W) represented the set of all BSNS of ¥ . 

Then (W,Z) is known as BSNS over ¥ where 

W :Z— P(®) is a mapping. 

We express the BSNS (W,Z) by Wnu- 

That is, Wu = {(f,{< Z, Enwy, (2), On wy, (2)> Pn, (Z)> 
Epwy,, (2) Pri, (2), Ppwy, (2) > 2 © VE)F EZ}. 

Definition 2.4. The complement of the BSNS Wy, is repre- 
sented by (Wy,)© and is defined by 

(Wyu)© = 15, {< g; OnWy, (z), OnWry (z), ENWyu (z), PP Wy, (z), 
Pri, (2) Epwiy, (2) > 2 © PE) SE Zt 

Definition 2.5. For any two BSNS Wy, and Sy over 

W , Wy, is a BSN subset of Sny if 

Evwyy (2) S Ensy, (2) * Epiiy, (2) S Epsy, (2) 

Pn Wry (2) S Psy, (2) Pevby, (2) S Opsy,, (2) 

nw, () 2 Pnsy, (2) i Prvby, (2) 2 Pray, (2) 

forall f € Z andz <P. 


Definition 2.6. A BSNS Wy, over ® is said to be null BSNS 


if 
nw (z) = 0 , Pw, (z) = 0 
PNW (z) = 0; Op, (z) _ O; Evin, (z) = 1 > 


Epyy,, (Z) = | for all f € Zandz€W. Itis denoted by Pr. 


Definition 2.7. A BSNS Wy, over © is said to be absolute 
BSNS if 

OnWyy (z)=1; OPW, (z)=1 

OnWr, (z) =1) ow, (z)=1; 

Envy, (Z) =0 5 Epyy, (Z) =O forall f EZ andze¥. 

It is represented by Py, 


Definition 2.8. The disjunction of two BSNS Ww, and Siz is 


represented by Wy, U Sy, and is defined by Uyy = WyyUSnu 
as follows 
ENWru (z) if f € B- C 
EnOnu (z) = EN Sn (z) if f E C = B 
max { Evi, (z) , Evsy, (z)} if fe BNC 
Epyyy, (Z) if FEB-C 
©POn, (z) = EP iy, (z) if f E C—B 
max 4 Epwy,, (Z) > Eps, (z)} if FEB 
Pv Wy, (2) if fEB—C 
dnty, (= 4 OnSva (2) if fEeC—B 


max Oviiy, (2) Ons} if fEBNC 
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Pprwy,, (Z) if fER=C 

pi, (Z) = $p5,,, (Z) if fEC-B 
max { Opty, (z), psy, (2)} if f€BNC 

Pn vin, (2) if FERC 

Pvtiy, (= 4 PNSN (z) if fEeC—B 
ran | Ovtiy (z), Pnsy, (2) } if fEBNAC 

Ppwy, (2) iP FERC 

Ppby, (2) = Pps, (2) if fECc-—B 


min { Ppriy, (2), Pps, (2) } if feBNC 


Definition 2.9. The conjunction of two BSNS Wy, and Sy, is 
represented by Wyn SNu and is defined by Onn = Wr SNu 
, as follows 


Endy, (2) = min{ Eywy, (2), Eysy,(2)5 
Epa, (2) = min{Epy, (2); Epsy,, (2) } 
by (2) = Mas 
Opiy,(2) = a Pr 
Pviy,,(2) = MAx{ Pyyyy, (2)s Prsy, (2) 1 
Prvyy 2) = MAX{ Pri, (2)> Psy, 2) } 


3. Bipolar Soft neutrosophic topological 
space 


Definition 3.1. Let BSNS(Y,Z) be the family of all BNSS 
over Z and Ngstx C BSNS (¥,Z) .Then Ngsrx is known as 
bipolar soft neutrosophic topology (BSNT) on (¥,Z) if the 
subsequent circumstances are satisfied 

(i). Bp, Panu € Nese 

(ii) Ngszx is closed under arbitrary disjunction. 

(iii) Ngscx is closed under infinite conjunction. 

Then the triplet (e, Npstx; Z) is known as BSNT space. 

The elements of Ngstx are known BSNOS in (WY, Noes. Z). 

A BSNS Wpn, in uae: Z) is soft closed in (WY, Noasc«, Z) 


if its complement (Wanu) is BSNOS in (WY, Nasex,Z Is 

The BSN closure of Wgny is the BSNS, 

BN, & SCL(Wenu) = A{SBnu : SBNu is bipolar neutrosophic 
soft closed and Wpnu © Spnu }- 

The BSN interior of Wu is the BNSS, 

BN, ~ SINT (Wpnu) = U{Spnu: SBNu is bipolar neutrosophic 
soft closed and Wpyy © Sgnu }- 

It is easy to see that 

Wanu is BSN open iff Wenn = BN, © SINT (Wenu) 

and BSN closed if and only if BN, ~ SCL (Wenu)- 


Theorem 3.2. Let (W,Nesrs eA) be a BSNTS over (Y,Z) and 
Wenn and Spnu € (W,Z) then 

(i) BN, © SINT (Wanu) C Wanu and BN, © SINT (Wenu) is 
the largest open set. 

(ii) Wenn C Wanu implies BN, ~ SINT (Wpyu) 

C BN, © SINT (Wpwu) 

(iii) BN, © SINT (Wgnu) is an BSNOS. 

That is BN, © SINT (Wenu) € Ness 


(iv) Wanu is BSNO BN,, = SINT (Wenu) = Wenu 

(v) BN, * SINT (BN, © SINT (Wanu)) 

=> BN, x SINT (Wenw) 

(vi) BN, SINT (®py,,) = Pgyy, BNu © SINT (Lanu) 
= Penu (vii) BN, © SINT (WenuO Spnu) = 

BN, © SINT (Wanu) OBNy © SINT (Spnu) 

(viii) BN, © SINT (Wpnu) UBNy © SINT (Spnu) 

C BN, © SINT (WanuU Spnu) 


Theorem 3.3. Let (Y,Ngsrx,Z)be a BSNTS (¥,Z) 
and Wpyu and Spnu € (Y,Z) then 

i) Wenn C BN, © SCL (Wenu) and BN, ~ SCL (Wu) 
are the smallest closed sets 

ii) Wenu C Wanu implies BN, © SCL (Wau) 

C BN, © SCL (Wenu) 

iii) BN, © SCL (Wpnu) is BSNCS. 

That is BN, © SCL (Wanu) € (Neste) 

iv) Wewu is bipolar neutrosophic soft closed 

BNu = SCL (Wenn) = Wenu 

v) BN, © SCL (BN, © SCL (Wu) ) 

= BN, © SCL (Wanw) 

vi) BNy = SCL (Ppy,,) = Dey: 

BN, © SCL (Wgnu) = Yann 

vii)BN, © SCL (Wanu) OBNy © SCL (Sgnu) 

C BN, = SCL (Wanu a) Spnu) 

viii) BN, © SCL (Wu) UBN, © SCL (Sanu) 

= BN, © SCL (Wenu U Spnu) 


4. Bipolar soft neutrosophic nearly open 
sets 


Definition 4.1. Let (Y,Nsz.,Z) be a BSNTS and Wpnu 
be a BSNOS in (W,Z), then Wgnyis known as 

(i) Bipolar soft neutrosophic Q-open = 

Wenu C BN, © SINT (BN, © SCL (BN, © SINT (Wpnu))) 
(ii) Bipolar soft neutrosophic pre-open = 

Wanu Cc BNu ~ SINT (BN, = SCL (Wenu)) 

(iii) Bipolar soft neutrosophic semi-open = 

Wenu © BN, © SCL (BN, © SINT (Wenu)) 

(iv) Bipolar soft neutrosophic B-open > 

Wanu © BN, © SCL (BN, © SINT (BN, © SCL (Wenu) )) 
(v) Bipolar soft neutrosophic regular-open 

Wenn Cc BNu =~ SINT (BN, = SCL (Wenu)) 


Definition 4.2. Let (W, Nest, Z) be a BSNTS and 
e Wenu € (W,Z), then Wny is known as 

(i) Bipolar soft neutrosophic a-closed = 

BN, © SCL (BN, © SINT (BN, % SCL (Wawu))) © Wanu 
(ii) Bipolar soft neutrosophic pre-closed => 

BN, © SCL (BN, © SINT (Wenu)) © Wanu 

(iii) Bipolar soft neutrosophic semi-closed = 

BN, ~ SINT (BN, © SCL (Wenu)) © Wanu 

(iv) Bipolar soft neutrosophic B-closed > 

BN, © SINT (BN, © SCL (BN, ~ SINT (Wawu))) 
C Wenu 
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(v) Bipolar soft neutrosophic regular-closed => 
Wanu = BN, © SCL (BN, © SINT (Wewu)) 


5. Bipolar soft neutrosophic region 


Topology deals with surface area study in that analysis 
of Geographical information systems (GIS) and Geospatial 
databases. There is a lot of problems on the uncertainty on 
the regions. Further, go through the some definitions and 
proposals for a BSNT region, which supply a hypothetical 
structure for the modeling of BSNT relations surrounded by 
uncertain regions. 


Definition 5.1. Let (W,Nescx,Z) be a BNSTS over (¥,Z) 
and Wgnu € BSNS (¥,Z). Then BSN boundary of Wgnu is 
defined by 


SWanu = BNy © SCL (Wayu) BNu ~ SCL ( (Wane) ). 


Definition 5.2. Let (W, Nascx,Z) be a BSNTS over (WZ). 
Then the BSN exterior of Weyu € BSNS (WZ) is represented 
by (Wenu) and is defined by 

(Wenu) 7 BN, ~ SINT ((Waa)°) 


Theorem 5.3. Let Wey, and Spy, be two BSNS over (¥,Z). 
Then 


(i) (Wann) = BN, = SINT ( (Wanu)°) 


ext 


(ii) (WenuU Sanu)" = (Wanu) 9 (Senn) 
(iii) (Wanu) U (Spu) C (Wan Seu) 
Theorem 5.4. Let (WNascs ,Z) be a BSNTS over (,Z) and 
Wenu> SBNu € BSNS (P,Z). 
Then (i) (3Wanu)° 
= BN, © SINT (Wanu) UBN, © SINT ((Wanu)°) 
(ii)BN, © SCL (Wenu) = BNy © SINT (Wenu) USWanu 
(iii) SWan, = BN, & SCL (Wenn) BN, = SCL ((Wanu)°) 
(iv) SWenn q BN, x SINT (Wenw) = Den, 
(v) $($(3 (3Wanu))) =S (SWane) 
Definition 5.5. Let (W,Nasrx,Z) be a BSNTS over(¥,Z). 
Then a couple of non-empty BSNOS are Weanu,SBNu is known 
as a BSN separation of (W, Nesrx,Z) if 
Panu = Wanu U Sanu and Wanu Sanu = Opn, 
Definition 5.6. A BSNTS (Y,Ngszx,Z) is known as BSN 
connected if there does not present a BSN separation of 
(WY, Nescx,Z). 7 
Otherwise (WY, Nascx,Z) is known as BSN disconnected. 


Next, we go through a model for spatial BSN region based on 
BSN connectedness. 


Definition 5.7. Let (Y,Ngszx,Z) be a BSNTS. A spatial BSN 
region in (W,Z) is anon empty BSN subset Wgyy such that 
(i) BN, © SINT (Wpwu) is BSN connected. 

(ii) Wenu = BN, © SCL (BN, © SINT (Wawu)) 


6. Conclusion 


In this article, Bipolar soft neutrosophic topological region 
explained on soft open, soft closed, soft pre-open and soft 
pre-closed on the bipolar neutrosophic theory. We discussed 
about some basic definitions about neutrosophic topological 
space, bipolar soft neutrosophic set etc.,. Further we obtained 
the results based on soft open and soft closed with similar 
results soft pre-open and soft pre-closed sets on topological 
region. 
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